We consider the problem of wetting on a heterogeneous wall with mesoscopic defects: i.e., defects of order L e , 0 < e < 1, where L is some typical length-scale of the system. In this framework, we extend several former rigorous results which were shown for walls with microscopic defects.
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(10, 11) Namely, using statistical techniques applied to a suitably defined semi-infinite Ising-model, we derive a generalization of Young's law for rough and heterogeneous surfaces, which is known as the generalized Cassie-Wenzel's equation. In the homogeneous case, we also show that for a particular geometry of the wall, the model can exhibit a surface phase transition between two regimes which are either governed by Wenzel's or by Cassie's law.
INTRODUCTION
Surface phenomena play an important role in many fundamental processes and, among them, the wetting of surfaces is a subject of primary importance.
Consider a drop of liquid B in coexistence with a gas phase A on top of the surface W. The shape of this drop with a fixed volume of liquid is obtained by minimizing the free energies associated to the three interfaces under consideration. The solution of the corresponding variational problem is given by the Winterbottom's construction.
As a consequence, the contact angle of the droplet with the wall satisfies in the isotropic case the well known Young's equation:
where y ij , {i, j} ¥ {A, B, W} is the surface tension between the media i and j. In the case of an orientation dependent surface tension for the ABinterface, the L.H.S. of the above equations have to be modified: e.g., in dimension d=2, one should replace it, by cos h y AB − sin h When the surface is homogeneous but rough, one usually introduce the roughness as the ratio of the area A of the surface and the area Ā of its projection on the horizontal plane: r=A/Ā. In this case the differential wall tension Dy has to be computed according to the Wenzel's law: . This relation is known as the Cassie's law. When the substrate is both rough and heterogeneous the generalized Cassie-Wenzel's law states: where r i c i is the ratio of the non planar surface covered with material i to the total planar area.
